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The control of annual ryegrass
G. A. Pearce* and J. E. Holmesf

A valuable pasture plant—one of the
worst weeds of cereal crops—host to
a potent animal disease toxin . . .
annual ryegrass is the subject of intensive studies by the Department of
Agriculture.
This article reviews current research
into the control of annual ryegrass
in crops.
In 1976 more than 150 000 hectares
of cereal crops were sprayed for the
control of annual ryegrass; in 1977
this area could be doubled. Practically every farm in Western Australia
has ryegrass as an important pasture
plant, so that it is likely to be present
in most areas to be planted to crops.
In the northern districts the pattern
of seed germination is such that
normal cultivation considerably reduces the importance of ryegrass as
a crop weed. However in the rest of
the State about half a million hectares of cereal crops each year have
a serious ryegrass problem.
Annual ryegrass is also host to the
nematode/bacterial disease known
as ryegrass toxicity. Thousands of
sheep and hundreds of cattle have
died as a result of eating diseased
ryegrass seed heads on some 60
properties in Western Australia.
At present the only way of controlling or reducing the disease is by
eradicating the ryegrass in affected
pastures or reducing its dominance.
This involves the same principles as
those used to control the ryegrass in
cereal crops.
In experiments where ryegrass has
been heavily grazed during the growing period, better growth of subterranean clover has followed. In
subsequent years the clover has become the main pasture component.

Research Officer John H o l m e s e x a m ines a w e l l grown plant of annual
ryegrass.

densities the plants are able to grow
larger and competition for nutrients
and water continues at much the
same level. However, below about
30 to 50 plants per square metre they
have little influence on yield.
The stage of growth when ryegrass plants are killed has an important effect on yield of the crop.
Trial results have shown that
competition in the first four to five
weeks has the greatest influence on
yield, even though the effect continues through most of the crop's
growth. Where ryegrass has been
killed in the two-leaf stage, yield
increases over many Department of
Agriculture trials have averaged
about 20 per cent. This result varies
according to such things as the
density of the ryegrass, the yield
potential of the crop and the growing conditions, particularly at the end
Effect of competition
of the season.
As the number of ryegrass plants
Even better results have somein a cereal crop increase, the crop times been achieved in farm trials with
yield does not decrease as much as pre-emergence herbicides applied bemight be expected. Large numbers of fore planting the crop. This is to be
ryegrass plants compete with each expected because the ryegrass is
other and the crop plants, and re- killed at the earliest possible time—
main relatively small.
At lower as the seed germinates.
The economic gain from herbicidal
* Mr G. A. Pearce is Senior Research Officer
in charge of the Weed Agronomy Section,
treatments depends on the efficiency
Plant Research Division.
with which they are used, and results
t M r J. E. Holmes, Research Officer, is
can vary considerably. Most preundertaking a special research programme
emergence herbicides reduce ryegrass
on annual ryegrass, financed by Cooperative Bulk Handling Ltd.
plant numbers by about 90 to 95 per
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cent. This degree of control is usually
adequate, particularly if the density
is reduced to less than 30 to 50 per
square metre.
The yield potential also has an
important influence on the yield increase, when ryegrass is killed in a
crop. Crops growing with adequate
moisture and plant nutrients suffer
greater loss in yield as a result of
weed competition than crops already growing under stress. In other
words, the use of control measures,
including herbicides, is more profitable in high-yielding crops than in
lower-yielding crops.

Effect of grazing on seed production—Typical t r i a l results.

Counts per sq. m e t r e j
Per cent
reduction

Size
Normal grazing ]

Newdegate*
Katanningf

1 333
60 300

Heavy grazing

165
2 550

87-7
95-8

* Plant counts after germinating rains.
t Seed counts during summer.
J Mean of 10 counts.

Grazing with sheep
The value of sheep in controlling
Although there are a number of weeds is not often appreciated.
ways of eliminating large numbers of
To prevent formation of seed of
ryegrass seeds, the numbers involved ryegrass the stocking rate must be
are so high that no single treatment maintained at a high level during the
can be relied on to be completely winter and probably increased in the
effective. In paddocks under normal spring. Unless the grass is kept very
grazing during the winter, and short, it forms small seed-heads close
which usually produce more feed in to the ground. Despite this, properly
the spring than sheep can keep eaten maintained grazing reduces condown, seed counts have revealed siderably the amount of seed formed.
populations as high as 60 000 per It also reduces the competitive effect
square metre. It can be seen that of the grass on the clover, allowing
even if 99 per cent are eliminated,
there could still be 600 seeds present the clover to grow better and increase in proportion to other pasture
on each square metre.
components.
Few farmers have enough stock to
Fortunately, practically none of
the seed of annual ryegrass survives keep their pastures in this conthrough more than one growing dition, particularly as sufficient dry
season. This means that the rye- feed must be available for grazing
grass weed problem is caused by seed over the summer. However, preformed in the previous year, and con- ference can be given to areas intended
trol measures applied then can for cropping, or to the proportion of
greatly reduce the amount of rye- the area to be cropped which can be
grass present, either in pasture or a handled. The stocking rate required
varies from district to district and
crop.
also according to the type of pasture
present. However it should be aimed
C O N T R O L MEASURES
at preventing the formation of seed
The wise farmer starts to tackle the heads.
Most farms affected by ryegrass
ryegrass problem in a paddock
during the year before he plants a toxicity disease have only two to four
On these it
crop. This makes him less dependent paddocks involved.
on the success of control measures should be possible to graze out the
over a short period at planting time, affected paddocks during the winter
or post-emergence herbicide treat- and spring, reducing the amount of
disease enough to render it harmless.
ments after planting.
Other paddocks are available to proA number of techniques can con- vide summer feed.
tribute to the control of ryegrass.
Which ones the farmer uses will "Spraytop"*
depend on his own circumstances.
An alternative treatment to prevent
Large numbers of sheep are required
the formation of ryegrass seed is to
for heavy grazing; spray equipment
kill off the seed-heads with a herbiis needed for the "Spray-top" techcide before viable seed has matured.
nique; the possibility of summer
burning depends on stock numbers * A technique developed by ICI Aust. Ltd.,
and the practical difficulties of lightin which grass seed heads are sprayed w i t h
paraquat t o prevent the formation of seed.
ing fires.

Because the flowers at the top of the
seed head mature earlier than those
lower down, the time of spraying is
very critical. If the grass is sprayed
too early, the flowers at the top will
be killed off, but the lower ones will
not have emerged and will escape the
effect of the spray.
The area to be sprayed should be
grazed for as long as possible into
the spring and the sheep removed
two to three weeks before the end of
the season to allow a uniform crop of
seed-heads to be formed. Spraying
should be delayed until the lower
flowers have opened on the youngest
seed heads.

D i s t o r t e d annual ryegrass head covered
in bacterial s l i m e , thought t o be t h e
cause of annual ryegrass t o x i c i t y (left)
compared w i t h a healthy head.
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seed sampling has shown that even
by December about 20 per cent is on
the ground. By March the proportion reaches 30 to 40 per cent. In
dry districts shedding starts earlier
and by February or March as much
as 70 per cent may be shed.
Providing the seed remains on the
ground surface during a fire, much
of it will be destroyed. However
stock tread much of the seed into the
surface of the soil, allowing it to
escape the effect of even a hot fire.
Practical difficulties make summer
burning almost impossible. Apart
from the problem of fire bans, few
farmers would wish to burn while
valuable crops are nearby.
Where a farmer can afford not to
graze an area to be cropped during
the summer, he should burn it as soon
as the burning season opens, preferably on a hot day. For some
farmers the increase in crop yield
obtained may make it worthwhile
to sacrifice the pasture feed. The
same principles apply where a paddock is being cropped for the second
time.

Effect of spraytop on seed production.

Seeds per sq. m e t r e t
Per cent
reduction

Site
Unsprayed

Merredin
Wongan Hills
Avondale ....
Newdegate

6 670
11 420
20 900
18 690

Sprayed*

1 860
2 290
8 280
13 230

73
80
60
29

Sprayed w i t h Gramoxone when all seed heads fully emerged at the recommended rates.
Mean of ten counts.

Provided the seed heads are green
and have not begun to hay off, spraying will prevent seed set, even if flowering has occurred. In areas where
spasmodic rain is likely to extend
through into November and December, it is almost impossible to achieve
a perfect result as rain after spraying
causes re-growth and production of
new seed-heads.
However, in most areas the result
can be worthwhile. The cost of the
treatment is relatively low and an
added advantage is the improved
quality of the dry feed. It has been
shown that the protein level of
sprayed ryegrass is significantly higher than that of unsprayed grass.

The Spraytop Technique
1. Keep paddock closely grazed
during winter and spring
flush.
2. Remove all stock about three
weeks before the end of the
season.
3. Spray when all seed heads
have fully emerged, using
550 ml Gramoxone plus 210
ml wetting agent per hectare.
4. Do not graze paddock until
the grass has completely
hayed off.

Burning

Ryegrass seed can be destroyed by
burning, to reduce a weed problem
in cereals planted later. However,
the degree of success varies. The
survival of seed during a fire depends
mainly on the heat of the fire and the
location of the seed.
The heat of the fire depends largely
on the amount of plant material
present. Obviously, it is difficult to
achieve a hot fire on a heavily grazed
area.
The day temperature also
influences the heat from the fire, and
this is one advantage of burning
during the summer rather than
autumn.
The highest temperature in a grass
fire is reached at a height of 10 to 20
centimetres above the ground. On
the soil surface the temperature is
lower, while 1 to 2 cm below ground
the effects of a fire are hardly
noticed. Ryegrass seed can be found
in all these positions.
Our tests have shown that burning
pasture before the seed has shed and
fallen to the ground is almost
completely effective in destroying the
viability of the seed.
Ryegrass seed begins to shed
shortly after the plant dries off, and

Autumn cultivation

Ryegrass seed lying on the soil surface produces a varied pattern of
germination because of the variation
in rainfall.
Seed in a completely moist environment, such as just below the soil
surface, continues the germination
process over a period of time.
However, seed on the surface dries
out a day or two after light rain has
fallen. This stops germination until
further rain falls.
To take advantage of this behaviour, farmers can shallow-cultivate paddocks (skim plough) before,
or just after autumn rains. Burying

Effect of burning on viable seed.

Viable seeds per
Sq. Metre

Department of Agriculture trials
with plots sprayed in 1975 and
cropped in 1976, have given sufficient
control of ryegrass to make further
treatments with herbicides unnecessary.
Grammoxone is used for the
"Spraytop" technique, at a recommended rate of 550 ml plus 210 ml
of wetting agent per hectare.

Site*

Per cent
reduction

1
Burnt

1. Katanning
2. Katanning
3. Katanning

(50
18
225

* Sites I & 2 burnt December 1974.
Site 3 burnt January 1974.
t Seed collected immediately after burning.

Not burntf

60 300
29 350
9 700

99 76
99-94
97-7

Mean of ten counts.
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T h e effect of seed burial on annual
ryegrass g e r m i n a t i o n . Seed in t h e
c o n t a i n e r o n t h e left was n o t covered
and failed t o g e r m i n a t e . T h e seedlings
on t h e r i g h t e m e r g e d f r o m seed b u r i e d
I c m below t h e soil surface.

weeds and large clods (over 5 cm in
diameter) when the herbicide is
applied.
Weeds that survive crop planting
or germinate and grow from seed in
large clods of soil, will not be killed.
Effect of a u t u m n c u l t i v a t i o n o n g e r m i n a t i o n .
Ryegrass plants per sq. m e t r e *
Per cent
increase

Site 1976

Avondale
Newdegate

Cultivation
(autumn)

N o cultivation

1 074
1 125

750
868

43
30

* Plant counts taken after first rains.

the seed to a depth of no more than
2 to 3 centimetres increases the
amount and speed of germination of
ryegrass seeds, allowing a greater
proportion to be killed with later
cultivation.
This treatment also
encourages other weed seeds to
germinate.
In years where fairly good April
rains are followed by a six to eight
week dry spell, farmers may regret
not using the April rain for their first
deep ploughing. However these situations cannot be forecast and the
only precaution possible is to undertake the shallow working at the
beginning of April. Ploughing at a
depth of 5 to 8 cm very early certainly
increases the ryegrass problem, but
this may be reduced by the use of
herbicides.
After ploughing in preparation for
sowing, any further cultivation should
not be as deep as the initial ploughing. This avoids returning ryegrass
seed to the surface, where it will
germinate.
When planting of crop is delayed,
the yield is generally lower than that
of an earlier-planted crop. Although
weeds must be controlled, it is
undesirable to delay planting excessively in an attempt to kill the last of
the ryegrass. It is better to consider
using herbicides on the crop, if a weed
problem develops.
80

It should be remembered that any
ryegrass plants which survive the
planting process will provide greater
competition than those emerging
later, and will also be more resistent
to herbicides.
Use of herbicides

Four herbicides,

TREFLAN*, AVADEX,

LASSO and DOSANEX are available at

present for the control of ryegrass.
Another, H23408, is expected to be
registered in the near future.
Three of the herbicides kill the
ryegrass seeds as they germinate,
while the fourth is applied after the
weeds have emerged.
Spray equipment
A simple low pressure boom spray
with flat fan-type nozzles is the only
equipment required.
The spray equipment should be
carefully checked and calibrated and
the output of each nozzle on the
boom measured to ensure accurate
and uniform spray distribution. Excess herbicide increases the cost
without improving crop yield while
too little may not give the desired
result.
How to use pre-emergence herbicides
The soil should be well worked to a
good seed bed condition, free of
* Registered trade names.

TREFLAN—before sowing
• Treflan can be applied any time
from one to four weeks before sowing, during the latter stages of normal
seed-bed preparation.
• The recommended application rate
is 1-0 litre per hectare (3/4 pint
Treflan per acre) for all soil types.
• Treflan must be mixed into the soil
within four hours of application,
using weighted diamond or stump
jump harrows (to ensure soil penetration) or a tyned implement. The
speed of operation should be 10 to 12
km per hour. It is often easier and
simpler to spray and mix all in the
one operation.
A cross mixing, or at least a second
working in the opposite direction, is
necessary, using a combine or tyned
implement. This second working
should be done at any convenient
time between the first mixing and
sowing. Good mixing of Treflan improves the weed control result.
• The crop can be sown any time
from one to four weeks after application, at a depth of 5 cm (2 in.).
Cover harrows should be used to
leave the soil surface relatively
smooth and level.
AVADEX—after sowing
• The crop should be sown about 5
cm (2 in.) deep and combine tyne
ridges levelled out with cover harrows before application of Avadex.
• Avadex should be applied within
two days after seeding.
• The recommended rate of application is 2 litres per hectare (1£ pints
per acre).
• Avadex must be incorporated into
the soil immediately after spraying,
using heavy 6-row diamond, peg or
stump jump harrows, followed by
light cover harrows to level the soil.
Harrows can be mounted directly
behind the boom spray.
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Y i e l d increase f r o m t h e b e s t t r e a t m e n t s i n 1975 h e r b i c i d e t r i a l s .

Yield kg per ha
Value of*
increase

Site

1.
2.
3.
4.
5.
6.

Unsprayed

sprayed

2 871
2 749
1 539
1 207
1 149
1 144

3 277
3 221
1 843
1 648
1 357
1 344

Esperance
Newdegatef
Salmon Gums
Newdegatef
Quairading
Beverley

$30.00
$31.00
$23.00
$29.50
$15.60
$15.00

* Calculated f r o m wheat at $75 per tonne and barley at $68 per tonne and allowing $25 for
extra costs such as freight and tolls etc. N o allowance made for cost of herbicides.
f Barley.

HERBICIDES FOR T H E C O N T R O L O F A N N U A L

Herbicide

Time of application

Spray t o p *
Treflan
....
Avadex
....
Lassof
....
Dosanexf

Year before cropping
I-4 weeks before sowing
1-2 days after sowing
1-2 days after sowing
1-2 leaf stage

Hoe 23408

2 leaf stage

Cost of

Incorporation
required

Rate/ha

550 ml
I litre

Nil
twice

2 litres
2 litres
1 -7 kg
1-5 litres

twice
Nil
moist soil
Nil

RYEGRASS.

herbicide
per ha

Cost
per

$ 4.10
$ 7.05

$1.66
$2.85

$ 9.24
$11.08
$13.94
Unknown

$3.74
$4.48
$5.64

* Applied in the spring as directed t o reduce seed formation.
f Some saving in cost as extra cultivation for incorporation not required.
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LASSO—after sowing
• Lasso is a post-sowing pre-emergence surface treatment for ryegrass
control. Activation and movement
into the soil requires 10 to 15 mm of
rain within 10 to 14 days after application. If the soil is moist 10 mm is
sufficient, but if the soil is relatively
dry at the time of treatment, 15 mm
of rainfall is needed to allow effective
control. Without rain Lasso will not
be effective.
• The recommended rate of application of Lasso is 2 litres per hectare
(\i pints per acre). It must be applied
within two days of sowing the crop.
DOSANEX—after emergence
• Dosanex controls ryegrass by root
uptake so that soil moisture, soil
type, and the growth stage of the ryegrass are important.
• The surface soil must be moist at
the time of spraying, unless rain
falls soon afterwards. If left on the
soil surface the herbicide breaks
down due to the effect of sunlight.
• Dosanex should not be used under
prolonged wet or waterlogged conditions, as it will be washed out of the
root zone.
• The crop should be sprayed when
the ryegrass has one to two leaves.
Some temporary yellowing of the
crop may result, particularly in
barley.
• The herbicide acts slowly and
often the plants are not completely
killed; however their competitive
effect is nullified.
• The recommended rate of application for sandy soils is 1-7 kg per
hectare (14 lb per acre) and for heavy
soils 2-5 kg/hectare (2J lb per acre).
HOE 23408—after emergence
This new experimental herbicide,
(called Hoe Grass in Canada) has
given spectacular control of ryegrass
and can be applied at almost any
growth stage. It is expected to be
available for commercial use in 1977.
In order to obtain the maximum
yield increase, Hoe 23408 should be
applied when the ryegrass is in the
two-leaf stage.
Further trials are being undertaken
this year to test its effectiveness with
both aerial and ground spray equipment and also the value of adding
wetting agent to the spray solution.
Preliminary results indicate that the
rate of application for commercial
use will be 1 -5 litres per hectare.
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Dense g r o w t h o f r y e g r a s s b e t w e e n c e r e a l p l o t s o n t h e l e f t , c o m p a r e d w i t h t h e
s p r a y e d a r e a o n t h e r i g h t s h o w s t h e effectiveness o f t r e a t m e n t w i t h t h e new e x p e r i m e n t a l h e r b i c i d e H o e 23408 i n o n e o f t h i s y e a r ' s t r i a l s .
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